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(54) METOfl 3A nOJIYRABAHE HA TOEPAMHItHH 

(57) MeToavr HaMHpa npmioaceHHe bt>b <j)apMaueBTHMHaTa npoMHui/ieHOcr. C Hero ce yBciMMaBa MacoBaTa 
npoH3BOjHTejiHocT Ha aHTH6HOTHka. no MeTo^a ce ky;iTHBHpa maM Streptomyces tenebrarius, perHCTpnpaH 
b HBI1MKK nofl N° 841, npn ycjiOBHfl Ha pery^HpyeM 6hochhtc3 b xpaHHTejina cpeaa, ki>M kosiTO cnea 
24-hsi Mac A03MpaHO ce Ao6aBji jiHMHTHpam cy6cTpaT. Cy6cTpan>T HMa cneflHHSi cbCTaB b %: r.noko3a 
ot 4,0 jxo 7,5, NH 4 C1 ot 0,25 no 0,30, kap6aMHj* ot 0,10 ao 0,130, Ca-naHTOTeHaT ot 0,008 ao 0,010, 
Na-niyTaMaT or 0,006 no 0,010 h KC1 ot 0,008 no 0,12 b o6eM ot 15-35% cnpsiMO ky;iTypajmaTa 
Te^HocT, Taka qe j& ce no^ipsca koHueHTpauna Ha rjnoko3aTa ot 0,5 no 1,5%, h aMOHflneH a30T ot 
0,010 jxo 6,020% cnpuMO o6iuhsi o6eM. 

1 npeTeHUHM 
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(54) METOfl 3A nOJIYHABAHE HA 
TOEPAMHUHH 

M3o6pefeHneTO ce OTHacsi ao mctoa 3a 
nanyMaBaHe Ha aHTH6HOTHka To6paMHUHH, Icohto 
HaMMpa npH/ioaceHne bt>b qbapMaueBTHHHaTa 
npoMHiii^eHocT m xyMaHHaTa MeAHUHHa. 

M3BecTHO e, He 3a no-nynaBaHeTo Ha 
To6paMHUHH ce H3no^3Ba (JjepMeHTauMOHeH 
MeTOfl, kaTo 6H0CHHTe3vr ce ocbmecTBHBa ot 
pacTflma ky-mypa Streptomyces tenebrarius, 
npoayuHpama T.Hap. He6paMHUHHOB koMruiekc, 
CbCToam ce ot To6paMHUHH, anpaMHUHH h ciejH 
ot kanaMHUHH B. Ochobhhat ue^ieBH npoAykT e 

T06paMHUHHa - aMHH0rJIK)k03HfleH aHTH6M0THk. 

KyjiTMBMpaHeTO Ha maM Streptomyces 
tenebrarius 17920 ATCC 

Ce H3BT>pillBa Btpxy npOH3BOflCTBeHa 

xpaHHT&HHa cpeAa, cbA^p^ama b %: ^ekcTpo3a 
1, coeB uipoT 1,5, knceji kajineB qboccfraT 0,05, 
Marae3HeB cy;iqbaT 0,5, kanneB miopm 0,1 , BOAeH 
kajiUHeB xjtopHA 0,025 h aHTHneHHTe^H. 

HeflocTaTbUHTe Ha onncaHHSi mctoa ca 
HHckHsi THTbp Ha ue^eBHH npo^ykT, kakTO h TOBa, 
ne onncaHHTe h3xoahh xpaHHTeJ!HH cpean ce 
pa3r^e5KflaT kaTO JiHMHTHpaiijH 3a kpaftHHSt 
pe3y^TaT h He ce nocoHBaT h3hhhh 3a 
HHTeH3H(|)HUHpaHe Ha 6H0CHHTe3a. He ce 
pa3r^e3Kfla h noflasaHe Ha jiHMHTMpamH 
cydcrpaTM h CTHMyji h paiiu* 6nocHHTe3a 4>akTopH. 

3aflanaTa Ha H3o6peTeHHeTo e aa ce 
cb3fla^e e4>ekTHBeH mctoa 3a HHTeH3H<J)HUHpaH 

6H0CHHTC3 Ha T06paMHUHH. 

C*b3flafleH e mctoa 3a 6hochhtc3 Ha 
To6paMHUHH, xapakTepH3Hpam ce c TOBa, ne ce 
nocTwra yBejinneHHe flo6HBa Ha aHTH6HOTiika. 
Mpes kyjiTHBMpaHe Ha maM Streptomyies 
tenebrarius, perncTpnpaH noA N9 841 b 
HBnMKK=17920 ATCC, B ycjioBHsi Ha 
pery^npyeM npouec, npH kowTO b xoaa Ha 

akTHBHHJI 6HOCHHTC3 Ce fl03Hpa JIHMHTHpatU 

cy6cTpaT h eflHOBpeMeHHO c TOBa ce noAA*p*a 
CTOHHOCira Ha pH b onpefleneHH onTHMajiHH 3a 
npoayuMpaHeTO Ha To6paMHUHH rpaHHUH. 

JlHMHTHpaiUHSI Cy6cTpaT HMa CJie^HHSI CbCTaB B 

%: nnoko3a ot 4,0 ao 7,5, NH 4 C1 ot 0,15 ao 
0,30, kap6aMHfl ot 0,10 ao 0,30, Ca - naHTOTeHaT 
ot 0,008 ao 0,010, Na-niyTaMaT ot 0,006 ao 
0,010, KCI ot 0,008 ao 0,012 b o6eM 15 - 35 % 
cnpflMO o6eMa Ha kyjiTypajiHaTa tchhoct. 

^03HpaneTO Ha pa3TB0pa ce H3Bi>pujBa 
cneA 24-Hfl Mac, karo ckopocTra ce peryjinpa Taka, 



ne b cpeAaTa Aa ce noAAi>p*a koHueHTpauns Ha 
mK)ko3a ot 0,5 ao 1,5 % h aMOHaneH a30T ot 
0,010 ao 0,020 %. CneA 24-wa Mac pH ce 
peryjiHpa b rpaHHUH 6,60 - 7,10% c pa3TBop Ha 
5 NH 4 OH. 

IlpeAHMCTBOTO Ha MeTOAa CbMaCHO 
H306peTeHHeT0 Ce CbCTOM BT>B BT>3M05KHOCTTa 3a 

yBe^nqaBaHe Ha nacoBaTa np0H3BOAHTejiH0CT b 
xoAa Ha qbepMeHTauHOHHHH npouec npe3 
10 A03HpaHo noAaBaHe Ha jiHMHTHpam cy6cTpaT, 
no3Bo;iflBamo h yAfc^aBaHe Ha ecJ>ekTHBHHfl 

6H0CHHTC3. 

M3o6pereHHeTO ce uruocrpHpa cbc aieanm 
npHMep. 

15 BHOCMHTe3 , bT e oci>mecTBeH b 50 ji 

(j>epMeHTaTop, 3apeAeH c 30 n qbepMeHTaunoHHa 
xpaHHTejma cpeAa cbc cneAHHH CbCTaB b %: coeB 
ujpoT 3,0, rjnokosa 3,0, MgS0 4 .7H 2 0 0,6, NH 4 CI 
0,4, CaC0 3 0,4, coeBO Maoio 1, oLinkoH SAG - 

20 471 0,00066. CpeAaTa ce CTepHJiH3Hpa 30 mhh 
npn 121°C h ce ojuiaxAa ao 37°C. 

(DepMeHTauHOHHaTa xpaHHTejma cpeAa ce 
HHoky/mpa c 1 % BereraTHBeH noceBeH MaTepnaji, 
ky^iTHBHpaH Btpxy xpaHHTe/iHa cpeAa ct>c 

25 oieAHHsi CbCTaB b %: MHuepHH 2, uapeBHneH 
ekcTpakT 2, NH 4 C1 0,2, CaC0 3 0,5, boab ao 1000 

MJl. 

pH npeAH cTepHJiH3auH5i ce kopnrnpa c 
40% NaOH ao 6,50. CpeAaTa ce arepnjiH3Hpa 
30 30 mhh npn 120°C h ce ox^axcAa ao 37°C. . 

KyjiTHBHpaHeTO Ha opepMeHTaunoHHaTa 
xpaHHTeAHa cpeAa ce nposexcAa npH c^eAHHfl 
pexHM: TeMnepaTypa -37°C, CBptxHansiraHe - 0,5 
aTMoafcepH, aepaunii - 1 jiwrbpf jihtbp b MHHyTa, 
35 o6opoTH Ha 6*bpkajikaTa - 300*'. 

B xoAa na qbepMeHTauHOHHHsi npouec ce 

H3BT>pUJBa nepHOAHMeH aHa-lH3 Ha CbAT>p3KaHHeTO 

Ha r^K>ko3a, aMOHHMeH a30T, o6w a30T h 

CTOHHOCTTa Ha pH. 
40 IlOAAbpxaHeTO Ha a30THHfl H B-MViepOAHHJI 

MeTa6o^H3i>M ce ocimecTBABa Mpe3 A03HpaH0 
nojaBaHe na jiHMHTHpam cy6cTpaT, cbA^P^am: 
niokosa 2 kr, NH 4 C1 0,050 kr, kap6aMHA 0,050 
kr, Ca - naHToreHaT 0,0025 kr, Na - rjiyTaMaT 

45 0,0025 kr, KCI 0,0025 kr, BOAa ao 5 ji. 

noAxpaHBamHflT pa3TBop e BJunoweH Ha 
23-hsi Mac Ha <j?e pM eH tbuhoh h h 3 npouec, kaTO 
ckopocTTa Ha A03HpaHe e pery^npaHa b 
33BHCHMOCT ot aHaJiH3a Ha nnoko3aTa b rpaHHUH 

50 0,50 - 1,50% h aMOHAMeH a30T b rpaHHUH 0,010- 
0,020 Mr%. CTOHHOCTTa Ha pH e noAAi>P>KaHa b 
onTHMajiHHTe 3a 6H0CHHTe3a Ha to6pbmhuhh 
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rpaHHUH 6,80 - 7,10 Mpe3 noaaBaHe Ha 20% 
pa3TBop NH 4 OH. TMTbpT>T Ha uejieBMsi npoaykT 
e M3M6peH qpe3 6HOxpoMaTorpac|x:kH Mexoa h 
npe3 MeTOfl Ha BweokoeqbekTMBHa TeqHOCTHa 
xpoMaTorpac})HSi - BETX. Ha 137-na Mac ca 

H3M6p6HH CneAHHTe THTpMI 

-6HOxpoMaTorpa<Jx;kH mctoa - 1812 efl/ 
wi To6paMHUHH (npHJio^ceHHe 1) 

- BETX - 1760 e&/Mj\ To6paMHUHH 
(npH^oxeHMe 2) 



M3noji3BaH e MeToa Ha bhco ko e<J)e kT h b Ha 
TeMHOCTHa xpOMaTorpacfwa. HPLC (ot Hight 
Performence Liquid Chromatography ) Ha anapaT 
HAWLET PACKARD-USA). MsMepsa ce 
5 kojiMwecTBOTO caMO Ha To6paMHunH ciiejx ko/iOHHa 
nepHBaTH3auHfl cnpaMo MOKayHapoaeH cTaHjapT 

Ha CblMHSI aHTH6nOTHk. 

CpeAHHsiT pe3y/rraT ot flBaTa aHanH3a e 
TpH irbTH no-BHeok ot nocTHrnaTOTO #ocera, koero 
10 ce HJiiocTpHpa c pe3y;rraTHTe ot Ta6;iHua 1. 

Ta6jiHi^a 1 



BapnaHT AkTHBHOCT ea/MJi YBe^HHeHHe b % 

no HPLC 

KoHTpo^a 525 

1. flo3HpaHe Ha 

nnoko3a 610 +16 

2. flo3HpaHe Ha 

coeB mpoT 560 +6,7 

3. CbMeTaHo fl03H- 
paHe Ha nnoko3a 

h coeB mopT 630 +20 



1. npH fl03HpaHe caMO Ha nmok03eH p-p (kaTo e noTfltpxana koHueHTpauHfl 
b cpeaaTa 0,5-1,5%) 

2. fl03HpaHe Ha coeB ujpoT, kaTo CTepHJiH3HpaHa coeBa cycneH3HH bt>b Boaa, 
Ha 24, 48, 72 h 96 qaca b kojiHwecTBO 0,5% T.e. o6mo 20 i7ji pa3npeae/ieH0 
Ha 4 fl03npaHHfl 

3. CMeceH BapuaHT ot 1 jxo 2. 
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IlpaBeHH ca m mhohccctbo ekcnepMMeHTH c 
flo6aBSHe Ha paanwMHM Mukpoe-neMeHTH, co/ih, 
aMHHokuceJiHHM h jxp. kakTo b Haxo^HaTa cpeaa, 
faka m no BpeMe Ha 6M0CHHTe3a. 

MHflHBHflyajiHO ca M3nMTaHH m koMnoHeH- 
THTe Ha pa3TBOpa f A03HpaHH b ko/iHwecTBa, 
MfleHTHMHH c t€3h no npeA/ioxceHHeTO. 

IlpHpacTbT 3a Bcekn ot tax e cneflHHfl. 



HaTpweB rjiyTaMaT 
KajiHeB naHTOTeHaT 
Kap6aMH/t 
KaineB x^opHA 



+7% 
+12% 
+23% 
+4% 



10 



15 



KoM6nHauHHTa mm, 3aeAH0 h c ryiioko3aTa, 
omcbhaho cTHMyjiHpaT cnemi<j)HMHH peiynaTopHH 

MexaHH3MH B 6HOCHHTC3a, kOHTO- BOAST AO 

yseJiHqeHHe Ha npHpacia, H3pa3SBamo ce He b 
npoueHTH, a b m>TH. 

ripH^oxeHHe 1- BwoxpoMaTorpacJjcko 20 
onpeaenflHe akTHBHOcrra Ha To6paM huhh . 

ripn-FioxceHHe 2- OnpeAeJisiHe akTHBHocrra 
Ha To6pa mh uHHa qpe3 BETX. 



ABTopckH npereHUHH 
MeTOfl 3a no/iywaBaHe Ha ro6paMHUHH 
Mpe3 kyjiTHBtipaHe Ha maM Streptomyces 
tenebrarius, per.noA N? 841 b HEFIMKK, Bipxy 
xpaHHTejiHa cpe^a, cb/rbpxama ycsosieMH 

BlMepO^HH H B30THH H3T0MH MLJM , 

xapakTepH3Hpam ce c TOBa, ne cnefl 24-ha Mac 
ot 4>epMeHTauHflTa kbu xpaHHTejiHaTa cpefla 
A03HpaHO ce ao6aBH jiHMHTHpaiu cy6cTpaT, 
cbAT>pxam B %: iviioko3a ot 4,0 ao 7,5, NH 4 CI 
ot 0,15 ao 0,3, kap6aMHfl ot 0,10 ao 0,30, Ca- 
naHTOTeHaT ot 0,008 ao 0,010, Na-rviyTaMaT ot 
0,006 AO 0,010, h KC1 ot 0,008 no 0,12 b o6eM 
ot 15 - 35% cnpsiMO ky^TypaviHaTa tcmhoct, 
Taka Me aa ce noAA^paca koHueHTpauHH Ha 
iynoko3a ot 0,5 ao 1,5 %, h Ha BMOHsmeH a30T 
ot 0,010 ao 0,020% cnpflMO uej\m o6eM. 

JlHTepaTypa 
1. US 3853709. 



H3Aamte Ha HHcwryTa 3a H3o6peTeHMfl h pauMOHajiH3auHH 
CoqbHJi - 1113, 6yji. *T. M. Ahmhtpob" 52-E 



EkcnepT: JX. Kauaposa 



PeAakTOp: A. CeMepAHCHeBa 



nop. 36581 



Tnpax: 40 CK 



4 



4V 



50996 



* »V'» « I Ji.ll sv |Vld>4: 

I'hFI 



DPMJOIEHME 1 
EmxpoMarorpaf cko onpejaxiiH* •rtmbhoctts 
Kt ToOpuunim 



U.4t4 rv 100.00004 




Clotin* r 1 1 « Hi 3! CtlAI. .6IIC 

U J** 45. |>*| l3<4|»39 



51*11*1 FILCI MU KNkL.&HC 
«*KCm* 



PT 


APE A 


TYPE 


UIOTH 


• R£»V 




26VM23 


BV 


.214 


10.00026 


2. 102 


4?7*2C3 


VV 


.304 


20.«;3r3 


2.3*1 


31*461 


VV 


.246 


1.4 0356 


3.151 


t40«)l 


vv 


.231 


.64761 


3.520 


54667J 


VV 


.523 


2.41613 


4. aeo 


4*4225 


VV 


.330 


2.21340 


5.344 


42*|*» 


vv 


. 344 


2.441*0 


H.235 


4 31*34 


VV 


.493 


2.03010 


*.ej4 


301 513 


VV 


.3.*2 


I.4J747 


7.913 


5392* 


VV 


.131 1 


.2*647 


*.2*2 




vw 


.422 • 


5.50004 


»0.333 


••JC0I3* 


VV 


.30? 


14.00906 


12.34} 


3360369 


VV 


.361 


li. 02430 



TOTmL iftEfc»2.09.-3E»0,' 
NUL FftCTOft- l.OOOOC-OO 



5 



50996 




PTO 2006-3829 Bulgarian Patent 

Document No. 50,996A 



A METHOD FOR TOBRAMYCIN PRODUCTION 

[METOD ZA POLUCHAVANE NA TOBRAMICIN] 

Dinko Georgiev Dinkov, Valentin Vsevolodov Losev, and Atanaska 

Kostova Dimitrova 



UNITED STATES PATENT AND TRADEMARK OFFICE 
Washington, D.C. APRIL 2006 



Translated by: Schreiber Translations, Inc. 



Country 
Document No . 
Document Type 
Language 
Inventors 

Applicant 

IPC 



Application Date 
Publication Date 
Foreign Language Title 
English Title : 



Bulgaria 
50.996A 

Patent description 
Bulgarian 

Dinko Georgiev Dinkov, 
Valentin Vsevolodov Losev, and 
Atanaska Kostova Dimitrova 
Technology Center for Industrial 
Microbiology (City of Razgrad, 
Bulgaria) 

C 07 H 15/234; C 12 P 19/54; 
C 12 R 1:465 
February 11, 1991 
January 29, 1993 

Metod za poluchavane na Tobramicin 
A method for Tobramycin production 



2 



Zi 1 

A METHOD FOR TOBRAMYCIN PRODUCTION 

Abstract 

The invention pertains to pharmaceutical industry; 
specifically, the method allows increasing the hourly yield of 
the antibiotic. According to the invented method, we cultivated 
Streptomyces tenebrarius (a strain registered with the National 
Bank of Industrial Microorganisms & Cell Cultures; Reg. # 842) 
under conditions of controlled biosynthesis in a nutrient medium 
with batch-wise adding of a limiting substrate after 24 hrs of 
fermentation. Our limiting substrate has the composition as 
follows (in %) : Glucose - from 4.0 to 7.5; NH 4 C1 - from 0.25 to 
0.30; Carbamide - from 0.10 to 0.130; Ca-pantothenate - from 
0.008 to 0.010; Na-glutamate - from 0.006 to 0.010, and KC1 - 
from 0.008 to 0.12 (in the amount of 15 to 35 % by volume 
relative to the culture liquid) ; the concentration of glucose is 
maintained in the range of 0.5 to 1.5 %; and that of ammonia 
nitrogen in the range from 0.010 to 0.020 % of the volume total. 
1 claim. 
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REFERENCES/PROTOTYPES: 

1. US Patent 3,853,709 
1 Numbers in the margin indicate pagination in the foreign text. 

n 

A METHOD FOR TOBRAMYCIN PRODUCTION 
The invention pertains to the methods for production of 
Tobramycin, an antibiotic; the invented method may find 
application in the pharmaceutical industry and human medicine. 

It is known that the production of Tobramycin now is based 
on the fermentation . where biosynthesis is realized through the 
cultivation of Streptomyces tenebrarius culture, which generates 
the so-called nebramycin complex containing Torbamacyn, 
Apramycin, and also the traces Canamycin B. The primary target 
product is Tobramacyn, an aminoglucoside antibiotic. 

According to the conventional method, the strain of 
Streptomyces tenebrarius , ATTC 17920, is cultivated in the 
process nutrient medium, which contains (in %) : Dextrose - 1; 
Soybean cake - 1.5; Acidic potassium phosphate - 0.05; magnesium 
sulfate - 0.5; potassium chloride - 0.1; hydrous calcium 
chloride - 0.025, and antifoaming agents. 
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The limitations of the known method are a low titer of the 
target product, and also that the initial nutrient mediums 
illustrate only the limiting characteristics; they do not show 
any ways for intensification of biosynthesis. Further, the known 
process disregards the application of limiting substrates and 
biosynthesis stimulating factors. 

The object of the invention is to create an efficient 
method for Tobramacyn biosynthesis intensification. 

We have invented a method of Tobramacyn biosynthesis 
characteristic of that the higher yields of the antibiotic are 
being obtained through the cultivation of a strain of 
Streptomyces tenebrarius , ATTC 17920 , (registered with the 
National Bank of Industrial Microorganisms & Cell Cultures; Reg. 
# 842) under conditions of a controlled process with batch-wise 
adding of a limiting substrate and simultaneous maintaining of 
pH values within a certain range, which is optimal for 
production of Tobramycin. The limiting substrate has the 
composition as follows (in %) : Glucose - from 4.0 to 7.5; NH 4 C1 - 
from 0.25 to 0.30; Carbamide - from 0.10 to 0.130; Ca- 
pantothenate - from 0.008 to 0.010; Na-glutamate - from 0.006 to 
0.010, and KC1 - from 0.008 to 0.012 (in the amount of 15 to 35 
% by volume relative to the culture liquid) . 

Batch-wise adding of the solution is being started after 24 
hrs of fermentation, and the rate of adding is controlled in a 
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way of maintaining in the medium the concentrations as follows: 
Glucose - from 0.5 to 1.5 %; Ammonia nitrogen - from 0.010 to 
0.020 %. After expiration of 24 hrs, the pH of the medium is 
adjusted by NH 4 OH to be kept within the range of 6.60 - 7.10 %. 

The advantage of our invented method is the opportunity to 
increase the hourly yield of the antibiotic resulting from the 
fermentation process through batch-wise adding of a limiting 
substrate, which secures an efficient biosynthesis and also 
extends its duration. 

Let us exemplify our invented method as follows: 
Biosynthesis was realized in a 50 1 fermenter charged with 
a fermentative nutrient medium of the composition as follows (in 

%): Soybean cake - 3.0; Glucose - 3.0; MgS0 4 -7H 2 0 - 0.6; NH 4 C1 - 
0.4; CaC0 3 - 0.4; Soybean oil - 1; Silicone (Type SAG-471) - 
0.00066. The medium was sterilized over 30 min at 121 °C, and 
then cooled up to 37 °C. 

The fermentative nutrient medium was inoculated with 1 % of 
vegetative seeding material cultivated on a nutrient medium of 
the following composition (in %) : Glycerin - 2; Corn extract - 
2; NH 4 C1 - 0.2; CaC0 3 - 0.5; Water - up to 1, 000 ml. 

Prior to sterilization the pH value is adjusted by 40 % of 
NaOH to 6.50. The medium is sterilized over 30 min at 120 °C, and 
then cooled up to 37 °C. 
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Cultivation in the fermentative nutrient medium is carried 
out under the following conditions: Temperature - 37 °C; excess 
pressure - 0.5 atmospheres; Aeration - 1 1/1 per min; mixer 
speed - 300 revolutions per minute. 

During the process of fermentation the mixture is analyzed 
periodically for concentrations of glucose, ammonia nitrogen, 
total nitrogen, and pH value. 

The nitrogen and hydrocarbon metabolism was maintained 
through batch-wise adding of the limiting substrate, which 
contains glucose (2 kg); NH 4 C1 (0.050 kg); carbamide (0.050 kg); 
Ca-pantothenate (0.0025 kg); Na-glutamate (0.0025); KC1 (0.0025 
kg), and water up to 5 1. 

We started to add the supplementary solution on the 23-rd 
hour of the fermentation process (the rate of batch-wise adding 
is being controlled depending on analysis for glucose and 
ammonia nitrogen to keep their concentrations in the range of 
0.50 to 1.50 % and 0.010 to 0.020 mg%, respectively). 

/3 

The pH values were maintained within the range of 6.80 - 
7.10 (optimal for biosynthesis of Tobramycin) by adding a 20 % 
solution of NH 4 OH. The titers of the target products were 
measured with a biochromatography method, and also with High 
Performance Liquid Chromatography (HPLC) . The titers measured on 
the 137 th hour were as follows: 
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- Biochromatography method: 1,812 Units/ml of Tobramycin (See 
Appendix 1) ; 

- High Performance Liquid Chromatography (HPLC) : 1,760 
Units/ml of Tobramycin (See Appendix 2) . 

High Performance Liquid Chromatography (HPLC) 

determinations were made using a Hewlett-Packard unit (USA) . The 
values of Tobramycin measured with column derivatization 
complied with the international standards for this antibiotic. 

As follows from Table 1, the average yields as estimated 
with the two above methods are three times higher ' those with the 
previous method. 

Table 1 



Version 


Activity, Units /ml 
(HPLC method) 


Increase (in %) 


Reference 


525 




1. Batch-wise adding 
of glucose 


610 


+ 16 


2. Batch-wise adding 
of soybean cake 


560 


+ 6.7 


3. Combined adding 
of glucose and 
soybean cake 


630 


+20 








1. At batch-wise adding glucosene solution only (which 
concentration in the medium was maintained in the range of 0.5 
to 1.5 % 


2. At batch-wise adding of soybean cake as a sterilized soybean 
suspension in water at 24, 48, 72, and 96 hrs in 0.5 % 
concentrations, i.e. 20 g/1 in total was distributed into 4 



8 



doses 



3. Combined version of 1 and 2 



!A 

We have completed a number of experiments with adding of 
various micro components, salts, amino acids, etc. both to the 
initial medium and during the course of biosynthesis. 

Further, we tested individually the components of solution 
which were added batch-wise in the concentrations as proposed 
above as per our invention. 



The percentage values of increase of the yield resulting 
from the individual components were as follows: 



Sodium glutamate 


+7 % 


Potassium pantothenate 


+ 12 % 


Carbamide 


+ 23 % 


Potassium chloride 


+ 4 % 



It may be suggested that the combination of these 
components, and also glucosate does stimulate certain specific 
regulatory mechanisms in biosynthesis which lead to a several 
times, not a few percent increase of the yield. 
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Appendix 1. Determination of Tobramycin activity with a 
biochromatography method. 

Appendix 2. Determination of Tobramycin activity with High 
Performance Liquid Chromatography (HPLC) method. 

The Claim 

A method for Tobramycin production through cultivation of 
Streptomyces tenebrarius (a strain registered with the National 
Bank of Industrial Microorganisms & Cell Cultures; Reg. # 842) 
in a nutrient medium containing the digestable hydrocarbon and 
nitrogen sources; the method characteristic of that after 24 hrs 
of fermentation to the nutrient medium is being added batch-wise 
a limiting substrate of the composition as follows (in %) : 
Glucose - from 4.0 to 7.5; NH 4 C1 - from 0.25 to 0.30; Carbamide - 
from 0.10 to 0.30; Ca-pantothenate - from 0.008 to 0.010; Na- 
glutamate - from 0.006 to 0.010, and KC1 - from 0.008 to 0.12 
(in the amount of 15 to 35 % by volume relative to the culture 
liquid); the concentration of glucose is maintained in the range 
of 0.5 to 1.5 %; and that of ammonia nitrogen in the range from 
0.010 to 0.020 % of the volume total. 

REFERENCES 

1. US Patent 3853709 
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APPENDIX 1 

Determination of Tobramycin activity with a 
biochromatography method 



if 



WUOlEMfE 1 
EtNMpOMrrorpfttCXO OftfMjtJMHt •(TiiftMOCm 



1 in* 



1 1 1 M • 



reference standard 



/5 



Tobramycin 



934 Units/ml 
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Tobramycin 17 60 Units/ml 
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APPENDIX 2 

Determination of Tobramycin activity with High Performance 
Liquid Chromatography (HPLC) method 
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